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were from a single infrapopulation found in a cow from the Kitulo region. All adult 136 flukes collected from India originated from water buffalo; one from Aligarh and one7 from Chennai. Only one infrapopulation was sampled from Egypt, which was 138 harboured in a donkey. Flukes from Ireland were obtained from a cow whereas fluke 139 samples from The Netherlands (one), Greece (two) and Australia (one) were from 140 sheep. Where sufficient numbers of flukes were available, up to 24 flukes from each 141 infra-population were used for subsequent molecular analysis. All material was 142 initially washed in distilled water prior to storage in 99% molecular grade ethanol. The analysis of the 618 bp fragment from 28S rDNA is shown in Table 1 . 237 There were four positions at which nucleotide variation was observed. These 238 
Mitochondrial haplotype analysis 255
The fluke samples which provided mitochondrial sequence data are shown in 256 Table 2 together with statistical data relating to the sequences. In general, this region 257 of the mitochondrial genome was extremely variable with the number of haplotypes 258
observed being approximately one-third of the sample size. The population from the 259 highland region of Tanzania (Kitulo) was the most diverse with a very high average 260 number of nucleotide differences between paired sequences and the highest levels ofnucleotide diversity; this was in contrast to the population from the lowland regions of 262 Tanzania which was the least diverse. 263 A Bayesian tree constructed using the sequences of the unique mitochondrial 264 haplotypes and rooted using the homologous region from F. jacksonii is shown in This may be of importance as to date most research on F. gigantica has been 311 undertaken with material from Asia with its applicability to African F. gigantica 312 being assumed. 313
As expected, the mitochondrial genome region analysed was highly 314 informative with regard to intra-population differences. The statistics presented in 315 Table 2 which show that this population is made up of two distinct clades. One of these was 330 20 nucleotide differences removed from the European F. hepatica clade whereas the 331 other was over 70 substitutions distant (Fig. 2) . 332
The mitochondrial data supported the distinction seen with the nuclear 28S The results presented in this study show that the four geographical populations 361 of Fasciola spp. can be assigned to four clades which are well separated genetically. 362
Application of the 4x rule for speciation (Table 3) 
